INTRODUCTION
============

Choriocarcinoma is a malignant form of gestational trophoblastic neoplasia[@B10]. The prognosis is considered to be very poor, and metastases often develop early[@B3]. The most common sites for metastasis are the vulvo-vaginal region, the lungs, the liver and the brain[@B3],[@B5],[@B9],[@B10]. The spinal metastasis of choriocarcinoma is extremely rare[@B11]. Four cases of metastasis to the lumbar vertebral column and 2 cases to the epidural space have been reported[@B3],[@B6],[@B7],[@B10],[@B11],[@B14]. To the best of our knowledge, no cases of metastasis in the intramedullary spinal cord have been reported in the literature. In this study, we report the case of a patient with multiple metastases to the lungs, the brain, the lumbar spinal column and the intramedullary spinal cord.

CASE REPORT
===========

A 21-year-old woman was admitted to hospital with complaints of headache, nausea, and a visual field defect. She had a history of curettage for a complete hydatidiform mole 10 months earlier. Her mental status was drowsy. The result of visual field examination was right homonymous hemianopsia. A computed tomography (CT) scan of the brain showed a hematoma in the left temporo-parietal region. Magnetic resonance imaging (MRI) revealed a hematoma in the left temporo-parietal lobe and two enhancing nodular masses in the left temporal and right frontal regions ([Fig. 1](#F1){ref-type="fig"}). The enhancing nodular mass in the left temporal region appeared to be associated with the hematoma. Three days after admission, her mental status suddenly began to deteriorate. A repeat CT scan revealed an increase in size of the hematoma in the left temporo-parietal region and a new hemorrhage in the right frontal region. Emergent craniotomy was performed and hematoma with the nodular mass in the left temporo-parietal region was removed. Histological examination of the mass revealed abundant trophoblastic cells, which was compatible with a diagnosis of choriocarcinoma ([Fig. 2](#F2){ref-type="fig"}). Although there were no abnormal findings in the patient\'s chest X-ray on admission, a CT scan of the chest showed multi-sized multiple nodules in both lungs, and these were all suspected to be hemorrhagic metastases. Her mental status improved gradually, but worsened to stupor 6 days after the initial operation. A brain CT scan demonstrated that the size of the hematoma in the right frontal region had increased. Emergent craniotomy allowed the hematoma and another enhancing mass to be removed. As expected, the histological results for this mass revealed a choriocarcinoma. Her postoperative beta-human chorionic gonadotropin level in serum was above 100000 mIU/mL. Although her condition was improved progressively, she complained of paraplegia and sensory loss below the nipples 2 months after the second operation. Thoracic MRI showed a well-enhancing intramedullary mass from the T3 to the T5 level ([Fig. 3](#F3){ref-type="fig"}). Lumbar MRI revealed a rim-enhancing mass in the L2 vertebral body ([Fig. 4](#F4){ref-type="fig"}). Radiotherapy and multiagent chemotherapy were performed for treatment of the thoracic and lumbar spine lesions, but this could not be continued because of an exacerbation of the patient\'s general condition and side effects. The patient died from respiratory failure 13 months after the diagnosis.

DISCUSSION
==========

Choriocarcinoma most often originates in the trophoblastic tissue of a hydatidiform mole but may also originate from the germinal epithelium of the testes, ovaries, or a normal placenta[@B3]. Hydatidiform moles are thought to be benign, but choriocarcinomas develop in 1% of these patients[@B3],[@B4]. Early, hematogenous, and widespread metastasis is well documented[@B3],[@B7],[@B11]. Approximately 30% of patients with choriocarcinoma show metastases at the time of diagnosis[@B12]. The favored sites of involvement are the lungs (94% of all metastatic choriocarcinoma), vagina (44%), liver (28%) and brain (28%), followed by the skin, gastrointestinal tract, kidney, breast, and bones[@B3],[@B7],[@B13]. While metastasizing within the central nervous system, these tumors are known for their tendency to produce hematoma and intracranial hemorrhages, causing morbidity and mortality in these patients[@B1],[@B13], as in our case.

Choriocarcinoma is one of the malignant tumors most sensitive to chemotherapy[@B11]. Patients with a low risk have been treated with single agent methotrexate or dactinomycin, but EMA/CO (etoposide, methotrexate, dactinomycin, cyclosphosphamide, and oncovin) therapy has been considered the most effective treatment regimen for patients with a high-risk[@B2]. Remission rates in the nonmetastatic stage of choriocarcinoma are 98% to 100%, and more than 75% even in cases of metastatic choriocarcinoma[@B1],[@B8],[@B9].

The effectiveness of surgical treatment for cerebral metastases has been reported. Surgery is indicated in cases with massive mass effect due to intracerebral hematoma or tumor mass. Use of blood clots biopsy specimens is important for determining the etiology[@B5],[@B13]. Suction evacuation of the hematoma may cause loss of material for histopathologic evaluation and may thus miss the opportunity for diagnosis[@B13]. It is important to examine the tissue from the wall of the hematoma to exclude a hemorrhagic metastasis[@B13].

The spinal metastasis of choriocarcinoma is very rare. Only 6 cases have been reported ([Table 1](#T1){ref-type="table"}). Despite improvements in treatment modality, the prognosis for these cases of spinal metastasis is unfavorable. Because these patients generally have a poor outcome within a few weeks after initiating presentation, early recognition and treatment of choriocarcinoma might enable a reduction the mortality rate.

CONCLUSION
==========

We document an uncommon case of metastatic choriocarcinoma to the lung, brain, lumbar vertebral body and intramedullary spinal cord. This is the first case of intramedullary spinal cord metastasis of choriocarcinoma. Furthermore, the authors emphasize that the possibility of choriocarcinoma should be borne in mind when observing any intracranial hemorrhage in a woman of child-bearing age.

![Preoperative brain MRI scan showing a hematoma in the left temporo-parietal region and two enhancing nodular lesions in the right frontal and left temporal regions.](jkns-51-141-g001){#F1}

![Histologic section of the enhancing mass showing trophoblastic cells (H&E, original magnification ×200).](jkns-51-141-g002){#F2}

![A : Sagittal T2-weighted MRI of the thoracic spine, showing the edematous swelling of the spinal cord. B : Axial T2-weighted MRI showing an intramedullary high-signal intensity lesion. C : Sagittal T1-weighted MRI obtained after Gd injection. The tumor appears heterogeneously hyperintense. D : Axial Gd-enhanced T1-weighted MRI showing a well-enhancing intramedullary mass.](jkns-51-141-g003){#F3}

![Sagittal Gd-enhanced T1-weighted MRI showing rim-enhancing mass in the L2 vertebral body.](jkns-51-141-g004){#F4}
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